A critical evaluation of the use of filipin-permeabilized rat hepatocytes to study functions of the endoplasmic reticulum in situ.
We have used transmission (TEM) and scanning electron microscopy (SEM) and leakage of lactate dehydrogenase (LDH; EC 1.1.1.27) to evaluate two published procedures which use filipin to render isolated rat hepatocytes permeable to ionic substrates. Cells treated by the procedure of Jorgenson and Nordlie retained less than 10 per cent of their LDH. TEM revealed severe damage to the internal structure of these cells, which included swelling, disintegration and extensive vesicularization of the endoplasmic reticulum (ER). Hepatocytes treated with filipin by the procedure of Gankema et al. retained 65-75 per cent of their LDH and displayed incomplete but highly variable permeability to Trypan blue. SEM revealed the loss of microvilli, other signs of swelling, and the presence of large lesions in the plasma membrane. TEM revealed signs of cell swelling, but the nuclei and the mitochondria were only moderately altered. The rough ER was not swollen, but significant fragmentation was evident and characteristic stacks of lamellar ER were never seen. We conclude that useful information about the functions of the ER in situ cannot be obtained from studies of filipin-treated cells. Our results indicate that retention of LDH is not a sufficient criterion of preservation of cell morphology and that staining with Trypan blue may significantly underestimate the permeability of cells to small ionic metabolites.